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Introduction
In contemporary urban societies, commuting to work is a routine but important aspect of daily life (see Roberts et al., 2011; Stutzer and Frey, 2008) . In China, the country's remarkable economic development has dramatically increased the share of the urban population, from 18% in 1978 to 54% in 2013, while also raising the ownership of private vehicles from approximately 0.28 million in 1985 to 105 million in 2013 (National Bureau of Statistics of China, 2014) . This increase has given rise to a major burden for urban commuters, not only in megacities like Beijing but also in many medium and small cities (Fang, 2012) . According to Fang (2012) , the average one-way commute time for urban workers in 50 Chinese cities with populations over 1 million is 39 minutes per day. In Beijing, it is 52 minutes (Fang, 2012) .
These commuters' problems are further exacerbated by the substantial rise in housing prices coupled with the continued increase in migration from rural to urban areas (Man, 2011 ).
Yet, as Roberts et al. (2011) point out, little research attention has been paid to analyzing the effects of commuting on commuter well-being, although it seems reasonable to assume a priori that the impact of long commute times may be negative. Even the few studies that do investigate commute time's impact on subjective well-being (SWB), albeit mainly in Western settings, are inconclusive (Dickerson et al., 2014; Humphreys et al., 2013; Martin et al., 2014; Olsson et al., 2013; Roberts et al., 2011; Stutzer and Frey, 2008; Turcotte, 2011) . These results are also difficult to generalize, especially to developing settings like China, where the increasing urban sprawl and traffic congestion in cities are particularly pronounced (Wang and Chai, 2009 ).
The purpose of this present study, then, is to use data from the 2010 China Family Panel Studies (CFPS) to examine the association between commute time and SWB among urban Chinese employees aged 16-65. Similar to Stutzer and Frey (2008) , we employ SWB (including life satisfaction and happiness) as a proxy of individuals' experienced utility to directly assess the equilibrium framework of commute time. Put simply, if urban commuters are fully compensated for their travel time (e.g., by living in an attractive suburb), we should find no systematic association between commute time (CT) and SWB (see Stutzer and Frey, 2008) . 2 Our paper is the first to employ a nationally representative dataset of the Chinese population to explore this CT-SWB association in a non-Western context. A further contribution of the study is that we adopt a multiple mediation technique (Preacher and Hayes, 2008 ) that introduces several important daily activities as intervening variables to identify potential mediators of the association. Additionally, following Dickerson et al. (2014) , we estimate the monetary value of compensation for working commuters at the individual and national levels, which provides a useful quantitative evaluation of the loss in well-being associated with commute time.
The paper is structured as follows: Section 2 reviews the background literature. Section 3 describes the data and methodologies. Section 4 reports the results, and Section 5 concludes the paper.
Prior literature
Although several studies analyze the association between commuting and well-being, little consensus exists on commuting's negative effects. On the one hand, early research by Novaco and Collier (1994) does conclude that commuting satisfaction is significantly and negatively correlated with commute duration among full-time workers in southern California, while a more recent web-based survey by Smith (2013) of 828 workers in Portland, Oregon, negatively associates it with a commute by car that exceeds 40 minutes. These U.S. findings are echoed by two recent UK studies (Office for National Statistics, 2014; Roberts et al., 2011) , the second of which uses British Household Panel Survey (BHPS) data to show that commute time has a significantly adverse impact on women's psychological well-being. Stutzer and Frey (2008) , using the German Socio-Economic Panel Study (GSOEP), also find that a lengthy commute is correlated with decreased life satisfaction, which Hilbrecht et al. (2014) relate to the time that a sample of Canadian adults spend commuting by car, which also increases their sense of time pressure. This CT-SWB association is mediated not only by experiences of traffic congestion but also reduced time for physically active leisure. For example, Martin et al. (2014) use BHPS data to show that commute time spent walking slightly increases psychological well-being, whereas time spent driving decreases it.
Other studies, however, find no evidence that commuting has a negative effect on well-being.
For example, Dickerson et al. (2014 ), using 1996 -2008 time is unassociated with either psychological well-being or life satisfaction regardless of 3 whether the analysis employs linear fixed effects or ordered logit fixed effects. Likewise, Humphreys et al. (2013) , drawing on 2009 cross-sectional data from the Commuting and Health in Cambridge study, find no association between mental well-being and weekly time spent actively commuting (walking and cycling). In fact, Olsson et al. (2013) , using data from the three largest urban areas of Sweden (Stockholm, Gothenburg, and Malmö), demonstrate that positive or neutral feelings (e.g., being relaxed or alert) dominate among commuters aged 20-65 irrespective of whether the daily commute time is short (<40 minutes), medium-long (40-70 minutes), or long (>70 minutes). These findings echo Turcotte (2011) analysis of data from Statistics Canada's 2010 General Social Survey on Time Use, which finds that a majority (55%) of workers whose commute takes 45 minutes or longer claim to be satisfied or very satisfied with commuting. Such findings clearly suggest that commuting to work does not necessarily lead to stress.
As this overview makes clear, even studies conducted in similarly developed countries using identical or equivalent datasets fail to agree on commuting's negative effect on well-being.
Even if they did, such conclusions could not be generalized to China because its congestion problems are far more pronounced and its average commuting times, much longer. An additional characteristic of this research stream is that, except for the Office for National Statistics (2014) whose work includes the effects on happiness, investigators tend to employ life satisfaction as their sole measure of SWB. Yet, as Kahneman and Deaton (2010) emphasize, life satisfaction refers to thoughts and feelings about life, whereas happiness is a measure of hedonic well-being that captures the emotional quality of everyday experience. The two may thus serve as a long-term and short-term measure of SWB, respectively (see for instance Pénard et al., 2013) . In this study, therefore, we use both life satisfaction and happiness as SWB measures to produce a more differentiated picture of the CT-SWB relation.
In addition to using an overly narrow measure of SWB, past research also pays little attention to the interrelatedness of commuting and SWB with other daily activities. Yet more time spent commuting can influence time spent on other activities (such as leisure time), which in turn are associated with well-being. One study that does address this issue is that of Hilbrecht et al. (2014) , who show that commuting reduces the time available for physically active leisure, thereby mediating the CT-SWB association. This observation is consistent with the so-called "resource drain model," which posits that personal resources are finite, so that more time spent on one activity reduce the recources available for another (Edwards and Rothbard, 2000) . We address this interrelatedness of CT-SWB with other daily activities by applying a multiple 4 mediation approach that integrates several important daily activities into the model; namely, sleeping, caring for family, working full time, and engaging in physical and social activity.
Lastly, recognizing that the Chinese way of dealing with any tradeoff between commuting and time to engage in these other activities may differ from Western methods (Spector et al., 2007; Spector et al., 2004) , we are the first to use the life satisfaction approach to evaluate this tradeoff in China. This application of the strategy employed to identify commuting time's negative effect on SWB in Western studies (Dickerson et al., 2014) provides a monetary value for the (SWB-related) cost of commuting in China.
Data and methods
Data
Our analysis is based on data from the China Family Panel Studies (CFPS), administered by Peking University's Institute of Social Science Survey, which currently consists of two waves collected in 2010 and 2012 (Xie et al., 2014) . This survey, administered to a nationally representative sample from across 25 provinces/municipalities/autonomous regions 1 that contain 95% of the Chinese population, is designed to capture socioeconomic development and economic and noneconomic well-being in Chinese households (Xie, 2012 cluster at the village/neighborhood levels (a similar treatment, see Ren and Treiman, 2014) . Commute time and mediators. Commute time (hours/day) is measured by the question, "How many hours do you spend commuting from home and workplace within a 24-hour working day?" We focus on commute time rather than commute distance not only because such is the usual practice in the transportation and urban economics literature but because time is more directly associated with the opportunity cost of commuting (Roberts et al., 2011 (Xie, 2012) .
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with most existing literature (see for example Dickerson et al., 2014; Roberts et al., 2011; Stutzer and Frey, 2008) , we analyze commute time in terms of hours spent in one-way daily travel. We then define our dummy variable for commute time by recoding it into five groups: 1 = 0<commute time<0.5, 2 = 0.5<=commute time<1, 3 = 1<=commute time<1.5, 4 = 1.5<=commute time<2 and 5= 2<=commute time<3. We further define "extreme commute time" as equal to or above 1 hour (cf. Rapino and Fields, 2013) and designate 0-0.5 hours per week as our reference group.
In our multiple mediation approach, we include as mediators time spent on the daily activities of sleeping, caring for family, working full time, and engaging in physical and social activity.
This time use information is captured by the question, "In the previous nonvacation month, how many hours per day on average did you spend participating in the following activities?"
As in several past studies (see Dickerson et al., 2014; Martin et al., 2014; Roberts et al., 2011), we classify the modes of commuting as follows: 1 = private car, 2 = walking, 3 = bicycle, 4 = electric cycle/motor, 5 = bus, and 6 = other, with private car as the reference category. Like Roberts et al. (2011) , we reclassify these modes as a dummy variable that captures active commuting, with 1 = active commuting (walking or cycling) and 0 otherwise. We also follow Roberts et al. (2011) by including two sets of control variables in our specifications: individual and household characteristics.
Individual characteristics. The individual characteristics are age, gender, education level, and marital status. Gender is a binary variable equal to 1 if the respondent is male and 0 otherwise.
Education level is coded as 1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher and then recoded as a dummy variable with the illiterate category as the reference group. Marital status is measured on a 4-point scale of 1 = unmarried, 2 = married/living together, 3 = divorced, and 4 = widowed, also recoded into a dummy variable with the category unmarried as the reference group.
Household characteristics. The household characteristics are net household income (log) and household size.
Method
Because our measures of life satisfaction and happiness are ordinal, we employ an ordered probit estimation based on the following model: Multiple mediation analysis. To account for the pathways by which one variable affects another (MacKinnon et al., 2007) and identify the indirect effects of our mediators on the CT-SWB relation, we use a bootstrapping-based multiple mediation analysis (see Preacher and Hayes, 2008) . Such an analysis requires not only determination of whether an indirect effect exists but also the disentanglement of individual mediating effects within several mediators (see West and Aiken, 1998) . In particular, as Preacher and Hayes (2008) point out, in a multiple mediation setting, a specific indirect effect via a mediator is not the same as the indirect effect through this mediator alone.
In the multiple mediation design used in our study, the total effect of commute time on SWB is via path c (see Figure 1A ). Figure 1B illustrates the direct effect of commute time on SWB via path c * and its indirect effects through the five potential mediators. Because the specific indirect effect of commute time on SWB via a mediator is the product of the two unstandardized paths relating commute time to SWB through this mediator, the specific indirect effect for work is a3b3. Accordingly, the total indirect effect of commute time on SWB is the sum of the five indirect effects, meaning that the total effect (c) of commute time on SWB is the sum of the direct effect (c * ) and the total indirect effects via those mediators. Using this multiple mediation analysis, we are able not only to investigate the total indirect effect associated with the five time use mediators but also to test hypotheses on each mediator in our multiple mediation context.
We use the following bootstrapping strategy to obtain confidence thresholds for the specific indirect effects (Kenny, 2008; Preacher and Hayes, 2008) . First, we bootstrap the sample distribution of specific indirect effects and total indirect effects by taking a sample size n from the original sample of 4,117 with replacement and then repeating this process m times. Because the recommendation is m ≥ 1000, we use 5,000 iterations (cf. Hilbrecht et al. (2014) . This process also identifies the upper and lower cutoffs of the confidence intervals (CI) for the specific indirect effect and the total indirect effect. In addition, because our relatively small sample size (n = 293) means that the underlying normality assumption of the sampling 7 distribution may not hold, we bootstrap the percentile (P), bias corrected (BC), and bias corrected and accelerated (BCa) 95% CI, simultaneously (see Efron, 1987) . 2 It should be noted that results are deemed significant when the confidence intervals do not cross zero (Hilbrecht et al., 2014) .
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The monetary values of compensation for commuting. We calculate the monetary value of commute time based on the amount of income that would be necessary to compensate the loss of SWB associated with a one-hour increase in commute time. Following Dickerson et al.
(2014), we denote utility as
where C is commute time (hours/day) and Y is income. To obtain total differentiation, we set dU = 0, which yields
Given the linear specification and translog form of household net income in our case,
which gives = , = (5) ⁄ from which we derive
Equation ( 
Results
Descriptive statistics
As appendix Table A1 shows, the mean age in the sample is around 39 with males accounting for slightly more than half the sample. On average, the amount of time spent commuting is 0.467 hours per day, which is equivalent to 28 minutes daily. 4 In fact, as illustrated by the daily commute time distribution in appendix Figure A1 , over half of urban commuters spend less than 30 minutes commuting to work, and the prevalence of extreme commuters (≥ 1 hour/day)
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The average commute time in our analysis is lower than the 39 minutes per day reported by Fang (2012) , probably because this latter considers only cities with over one million inhabitants. is only around 10%. It is also worth mentioning that the average commute time varies by provinces, with longer commute times observed in megacities like Beijing, Shanghai and
Chongqing (see appendix Figure A2 ). Interestingly, around 38% of urban commuters walk to their workplaces, while approximately 25% ride an electric bike or motorbike to work.
Commute time and SWB
As regards the CT-SWB relation, Table 1 demonstrates that commute time is significantly associated with a decrease in SWB irrespective of whether life satisfaction or happiness is used as the proxy (see columns 1 and 2). Specifically, an hour increase in commute time is associated with a 2% and 3.2% lower probability of being very satisfied with life or very happy, respectively. These results are in line with those of the Office for National Statistics (2014) for the UK and Stutzer and Frey (2008) for Germany.
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The results in Table 1 also reveal that, relative to 0 < commute time < 0.5, extreme commute time (≥ 1 hour per day) is unassociated with a decrease in life satisfaction, although the coefficients are uniformly negative (see column 3). Nevertheless, extreme commuting time (for both 1 ≤ commute time < 1.5 and 1.5 ≤ commute time < 2) is related to a lower probability of being very happy (see column 4). This finding is consistent with that of Smith (2013) Note: The dependent variables are life satisfaction (LS) and happiness (both measured on a 5-point scale). Whereas models (1) and (2) use the (hours/mode/day) commute time variable as a control, models (3) and (4) use the commute time dummy (1 = 0<=commute time<0.5, 2 = 0.5<=commute time<1, 3 = 1<=commute time<1.5, 4 = 1.5<=commute time<2 and 5= 2<=commute time<3, with 0<=commute time<0.5 as the reference group). Other controls are age, gender (1 = male, 0 = female), education (measured on a 6-point scale of 1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher, with illiterate as the reference group), marital status (measured on a 4-point scale of 1 = unmarried, 2 = married/living together, 3 = divorced and 4 = widowed, with unmarried as the reference group), translog household net income, household size, and provincial dummies (with Beijing as the reference group). The table also reports marginal effects and shows village/neighborhood-clustered robust standard errors in parentheses. * p < 0.1, ** p < 0.05, and *** p < 0.01.
Commuting modes and SWB
We then analyze how specific commuting modes or active commuting are associated with SWB but find that when specific modes are controlled for, commute time is uncorrelated with either life satisfaction and happiness (see Table 2 ). The only significant interaction term is for a bicycle versus a private car, which increases happiness (column 2). When active commuting is introduced, however, commute time is negatively associated with happiness, although only at a 10% significance level (see column 4). Interestingly, we find no significant association between active commuting and SWB irrespective of whether life satisfaction or happiness is 11 the proxy (see columns 3 and 4). A similar observation is made by Humphreys et al. (2013) for the U.K. Note: The dependent variables are life satisfaction and happiness (both measured on a 5-point scale). The controls for models (1) and (2) are commute time (hours/way/day), commuting modes (1 = private car, 2 = walking, 3 = cycling, 4 = electric cycle/motor, 5 = bus, and 6 = other, with private car as the reference group), the interaction between commute time and commute modes, age, gender (1 = male, 0 = female), education (measured on a 6-point scale of 1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher, with illiterate as the reference group), marital status (measured on a 4-point scale of 1 = unmarried, 2 = married/living together, 3 = divorced, and 4 = widowed, with unmarried as the reference group), translog household net income, household size, and a provincial dummy (with Beijing as the reference group). Models (3) and (4) use the same controls as (1) except that instead of controlling for commuting modes, they introduce a dummy for active commuting (1 = walking/cycling, 0 = otherwise) and its interaction with commute time. The table also reports marginal effects and shows village/neighborhood-clustered robust standard errors in parentheses. * p < 0.1, ** p < 0.05, and *** p < 0.01.
Commute time, SWB, and time use mediators
Our multiple mediation analysis examines the extent to which the CT-SWB relation is explainable by specific mediators. As Table 3 shows, the total effect of commute time on life satisfaction and happiness is significant, although the magnitudes vary (see columns 1 and 3).
Once potential mediators are added in, however, commute time remains significantly and negatively associated with both happiness and life satisfaction (see columns 2 and 4), suggesting that commute time still has direct effects on SWB. Note: The dependent variables are life satisfaction and happiness (both measured on a 5-point scale). The controls are commute time (hours/day/way); time spent sleeping, caring for family, working full time, and engaging in physical and social activity; age, age squared; gender (1 = male, 0 = female); education (measured on a 6-point scale of 1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher, with illiterate as the reference group); marital status (measured on a 4-point scale of 1 = unmarried, 2 = married/living together, 3 = divorced, and 4 = widowed, with unmarried as the reference group); translog household net income; household size; and a provincial dummy (with Beijing as the reference province). Village/neighborhood-clustered robust standard errors are reported in parentheses. * p < 0.1, ** p < 0.05, and *** p < 0.01.
Given the possible biases from the point estimations in Table 3 , we employ a bootstrapping approach within a multiple mediator context. The results, presented in Table 4 , indicate that the total indirect effects and specific indirect effects for each mediator are mostly insignificant for life satisfaction, implying that the model is not mediated by the introduction of the five daily time use variables. In other words, the multiple mediation analysis confirms that the impact of commute time on SWB is relatively robust. The total indirect effect of the mediators on the CT-SWB association, in contrast, is significant, as shown by In Monte Carlo comparisons among the various methods, the bias corrected (BC) bootstrap intervals tend to perform slightly better than the other two (percentile and BCa).
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As MacKinnon et al. (2007) emphasize, the evidence for partial mediation exists when the coefficient for direct effect is statistically significant and there is significant mediation. 
Monetary evaluation of commute time
We calculate the (life satisfaction-based) compensation value of commute time at the median household net income (40,000 yuan) using the OLS estimation reported in Table 6 , column 1. At the median level, commuters require compensation of 1,649 yuan per month for one additional hour of one-way daily commute time (based on 20 days commuting per month), which is equivalent to about 82 yuan per commuting hour. We identify a similar value of 83 yuan per hour (at 1,667 yuan per month) when we calculate the compensation value using happiness (see column 2). In other countries, the full compensation value is much higher, around £25 per commuting hour in the UK (Dickerson et al., 2014) and approximately €470 per month of commuting 22 minutes daily in Germany (Stutzer and Frey, 2008) . Hence, as Stutzer and Frey (2008) Note: The dependent variables are life satisfaction and happiness (both measured on a 5-point scale). The controls are commute time (hours/way/day), age, gender (1 = male, 0 = female), education (measured on a 6-point scale of 1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher, with illiterate as the reference group), marital status (measured on a 4-point scale of 1 = unmarried, 2 = married/living together, 3 = divorced, and 4 = widowed, with unmarried as the reference group), translog household net income, household size, and a provincial dummy (with Beijing as the reference province). Village/neighborhood-clustered robust standard errors are in parentheses. * p < 0.1, ** p < 0.05, and *** p < 0.01.
Conclusions
In this paper, we use the 2010 China Family Panel Studies (CFPS) to explore the relation between commute time and SWB among urban employees aged 16-65 in China. We find that a longer commute time is associated with a decrease in SWB regardless of whether life 17 satisfaction or happiness is used to proxy SWB. This result is in line with those of Stutzer and Frey (2008) for Germany and the Office for National Statistics (2014) for the UK. Our findings thus confirm the commuting paradox, which posits that commuters are not fully compensated for their travel time from home to work. Our study also reveals that extreme commuting is associated with lower levels of happiness, especially for commute times between one and two hours per day. Interestingly, such is not the case for life satisfaction, possibly implying that the effect of extreme commuting may be more pronounced in the short than in the long term (i.e., a type of adaptation may take place). In line with Humphreys et al. (2013) , we also fail to find evidence that active commuting (e.g., walking/cycling) is associated with an increase in SWB.
Our multiple mediation analysis further demonstrates that the relation between commute time and happiness is partially mediated by different daily uses of time, especially sleep time, which, like Christian (2012) in the U.S., we find to be negatively associated with commute time. Sleep time is also linked to an increase in happiness (Fuligni and Hardway, 2006; Hamilton et al., 2007; Ryff et al., 2004) . Finally, we calculate the monetary compensation value of an additional hour of commute time at around 82-83 yuan, which corresponds to approximately 10.7-10.8
billion yuan annually at the national level.
Although our analysis is cross-sectional and thus unable to determine causality, 10 our results do suggest that a lengthy commute time leads to lower levels of both life satisfaction and happiness in urban China. Considering the ongoing urbanization in that nation, together with the resulting congestion problems in most of its large cities, policy makers should definitely take our findings seriously. In particular, our results offer valuable insights to government agencies seeking to implement policies that mitigate the losses in well-being suffered by
Chinese urban commuters. Areas on which such policies might focus are reducing traffic congestion, providing monetary subsidies for lengthy commuting, encouraging flexible working hours, and supporting the decentralization of job opportunities. Source: China Family Panel Studies 2010. Note: Life satisfaction is measured on a 5-point scale ranging from 1 = very unsatisfied to 5 = very satisfied; happiness is measured on a 5-point scale ranging from 1 = very unhappy to 5 = very happy. Commute time is measured in terms of hours per day per way. Gender is a binary variable (1 = male, 0 = female). Education is measured on a 6-point scale (1 = illiterate, 2 = primary school, 3 = middle school, 4 = high school, 5 = vocational school, and 6 = university or higher, with illiterate as the reference group). The remaining four variables are all measured on a 5-point scale: relative income level (from 1 = very low to 5 = very high), marital status (1 = unmarried, 2 = married/living together, 3 = divorced, and 4 = widowed, with unmarried as the reference), self-reported health status (1 = very unhealthy, 2 = unhealthy, 3 = relatively unhealthy, 4 = fair and 5 = healthy, with very unhealthy as the reference), and job satisfaction (1 = very unsatisfied, 2 = unsatisfied, 3 = fair, 4 = satisfied and 5 = very satisfied).
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